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ABSTRACT

This report outlines a procedural method for creating a VAPEPS
Database. The method of presentation employs flowcharts of
sequential VAPEPS Commands used to create a VAPEPS Database. The
commands are accompanied by explanatory text to the Tight of the
command in order to minimize the need for repetitive reference to
the VAPEPS user’s manual. The method is demonstrated by examples
of varying complexity. It is assumed that the reader has acquired
a basic knowledge of the VAPEPS software program
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1. INTRODUCTICN

This report is intended to be a reference for uUsers with some
basic knowledge of the VAPEPS softuare.

The VAPEPS (VibroAcoustic Payload Environment Prediction System)
is a computer program that is used to analyze: predict, and
manage vibration and acoustic data obtained from Space Shuttle
and Expendable Launch Vehicle payload components. Additionally.
VAPEPS provides a8 full range of software routines that can be
used to manipulate and perform computational operations on the
data.

VAPEPS softuware commands can be grouped into three functional
categories: Computational operations. Database operations. and
Prediction operations. This report 1s devoted exclusively to a
discussion of the commands and routines associated with VAPEPS
Database operationsi specifically, the process of creating a
local database. A local database 1is created by, and serves the
needs of, individual organizations. 1t may contain vibroacoustic
data: structural data, Statistical Energy Analysis (SEA) model
data, and related information for specific payload components. A
general overview of database management, excerpted from Ref. 1, 1is
provided in Appendix B.

The local database vibroacoustic and SEA model data for specific
payload components may. with the approval of the JPL VAPEPS
Management Center. be deposited 1in the JPL VAPEPS Glaobal
Database. The requirements are specified in Appendix E. The
VAPEPS Global Database provides a data reference source that may
be accessed by the Aerospace community to obtain data for
predicting environments for new oT similar payload components. A
data module naming convention to promote such accessibility:
excerpted from Ref. 1, 1is provided in Appendix C.



2. THE DATABASE PROCESSORS

Four VAPEPS processors are utilized to create a Database. Each
processor consists of a series of commands with options specified
by parameters. In sequence of application, they are: the ENTER

processor, the PREP processor, the DICTIONARY processor, and the
ADMINISTRATION processor.

2.1 THE ENTER PROCESSOR

The ENTER processor is used to read vibroacoustic test event
information into a database. The following Event information can
be entered into the database: Event Description, Channel
Description, Frequency Analysis Information, and Acoustic and/or
Vibration Spectral Data. The ENTER processor features include: a
channel name change capability, acceptance of data processed in
non-standard frequency bands, and data input by sections. This
latter feature allows one to supplement incomplete data at a
later stage in the process. It also permits the categorization of
data to sensor; that is accelerometer data, microphone data, etc.
However, the ENTER processor can only read spectral data in a
fixed-field FORTRAN format and each line of input must contain a

channel identification, a sequence number, and data. The Event
information, input thru the ENTER processor, is stored on a DAL
file designated by the  user. Once stored, the data may be

operated on by various VAPEPS commands. The Event data must be
processed by the ENTER processor prior to wusing the PREP
processor.

2.2 THE PREP PROCESSOR

The PREP processor is used to define a database Event and
standardize the raw data input from the ENTER processor. PREP is
divided into sections which are accessed by 1issuing subcommands
within PREP. The following subcommands allow the user to input
or modify existing input of the following sections: BOOK - book-
keeping section, CHANnel - channel description section,
CONFiguration - <configuration tree section, MODUles - data
modules section. The CHECK subcommand is used to standardize the
Taw data input. PREP is that phase of the database entry process
where key words and physical parameters associated with the Event
are entered into the database. Later, users may interrogate the
database, using the SEARCH processor. for those key words and
parameters that satisfy certain criteria for Events and/or data
modules.



2.3 THE DICTIONARY AND ADMINISTRATION PROCESSORS

The DICTIONARY and ADMINISTRATION processors are used to transmit
ENTERed and PREPed data to the local Database Master File. These
two processors utilize "write protected"” filesi consequently, the
DICTIONARY and ADMINISTRATION processors can only be accessed by
the designated local VAPEPS Database Administrator. The
DICTIONARY processor is used to establish and maintain a Data
Dictionary of Events on the Database Master File. New entries to
the Data Dictionary are preceded by the RUN=PADMIN process of
VAPEPS. This process extracts all words to be defined from the
specified Event and creates a list for input to the
DICTIONARY/PREADMIN command. The DICTIONARY/PREADMIN process
authorizes the input 1list for the Data Dictionary and this
process must be invoked if the Event 1is to be saved on the
Database Master File.



3. PROCESSOR COMMAND SEQUENCES

The command sequences for the individual processors are presented

in the following sections. A pseudo flowchart format is used
wherein the VAPEPS commands and prompts are presented on the left
with explanatory rtemarks on the rTight. This +format should

eliminate the need to reference the manuval except for those
instances when a more detailed explanation of the command and/or
prompt is required



3.1 THE ENTER PROCESSOR

The following pages describe the command sequenc
commands for the ENTER ProcessorT.

e and define the
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3.2 THE PREP PROCESSOR

The following pages describe the command sequence and define the
commands for the PREP Processor.
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3.3 THE DICTIONARY AND ADMINSTRATION PRCCESSORS

The following pages describe the command sequenc

e and define

commands for the DICTIONARY and ADMINISTRATION Processors.
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4. APPLICATIONS

Examples of application for the individual processors are shown
in the following sections. As previously mentioned in Section 3.,
a pseudo flowchart format is used, wherein the VAPEPSE commands
and/or the prompts and responses are presented on the left with
explanatory remarks on the right

In creating a local Database, the required data may be input to
the processors by using either the Interactive Mode or the Batch
Mode of VAPEPS. The drawback to using the Interactive Mode of
VAPEPS is that this mode will dump ALL fthe input data if an error
is detected in ANY of the input data. This mode of operation is
recommended only where there is a minimum of inputs

The Batch Mode 1is strongly recommended +for those operations
involving a multiplicity of commands and/or data. In this mode of
operation, the command and data inputs to the processors are via

structured Tun streams; consequently, i+ input errors are
present, the data dumped by VAPEPS is still retained in the Tun
stream file. Corrections may then be made to the data in error

and the run repeated. A convenient method of operation is to use
the DBatch Mode with both input and output filesi the input file
being the trun stream and the VAPEPS results being directed to the
output Ffile. The output +file may then be edited for specific
report formats, etc.. by using the computer system editor. A
typical Batch Mode operation of this type, specifically for the
MassComp Computer, uses the command: VAPEPS<ENTERIZ >ENTEROZ. A
further recommendation is to use CAPS for all commands

Five examples are shown in the following sections. Examples 1
thru 3 illustrate the use of the ENTER processor only. Examples 4
and 5 progress, in sequence, thru the ENTER, PREP, DICTIONARY,
and ADMINSTRATION processors. Example 4 was developed by

excerpting information from Ref. 3. This excellent reference,
which documents the creation of a local Database for the Tomahawk
Missile, was extremely wuseful in <the development of this

tutorial. Example 5 is intended to be a somewhat complete example
of a typical VAPEPS process which progresses from the modeling
stage to the creation of the local Database. The VAPEPS model of
the Galileo Spacecraft: Lower sections 1is excerpted from +the
VAPEPS Newsletter, Issue 2, Summer 1988. This is presented in
Appendix A. The steps required to create a Database for this
model are discussed and the response levels measured in the
Galileo protoflight acoustic test are used as input to the ENTER
processor in Example 5. Additional examples can be found in
Volume IV of Ref. 1.

NOTE: Variations in the output format of the processors may be
attributed to the currently installed version of VAPEPS.
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4. 1 THE ENTER PROCESSOR

The following examples demonstrate the various input and output
options available within the ENTER processor. Using the ENTER
pTOCESSOT command flowchart for reference while reviewing these
problems should expedite the learning curve. When the VAPEPS
command is issued, the VAPEPS logo appeatrs. The ENTER command and
subsequent entries, and the resulting outputs, are shown in the
examples. The Interactive Mode was ysed in Example 1. The run
streams used in the other examples precede the VAPEPS output
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4. 2 THE PREP PROCESSOR

Examples 4 and S are continued in this section. After the
vibroacoustic data is stored in the ENTER processor, the PREP
processor is used to define the database event and standardize
the rtaw data input from ENTER. The PREP processor command flow-
chart may be referenced for the sequence of commands used. The
input run streams for these two examples are designated as PREFPI4
and PREPIS, respectively. These run streams precede the VAPEPS
output of the PREP processor.
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4 3 THE DICTIONARY AND ADMINISTRATION PROCESSORS

Examples 4 and 5 are continued in this section. After the event
is PREPed, these processors are used to transmit the event to the
local Database Master File. The command flow for these two
processors may be Treferenced for the sequence of commands. The
input Tun streams for these +two examples are designated as
ADMINI4 and ADMINIS, respectively. These Tun streams use the
command inputs: fname 13, ‘DBT’ and fname 1S, 'DICTIONARY. DAL " to
establish pseudo local Database Master Files and Dictionaries for

these events. These pseudo files may be accessed without
permission of the Database Administrator. The commands
crun=event t23 all unit=1, and run=event GLL all unit=1,
respectively, were vused to print the events for these two

examples.

On the 1initial <callup of the Dictionary and Administration
Processors, VAPEPS will require definitions of the terms in the
data module. The event cannot be saved wuntil these terms are
defined for the data dictionary. To illustrate this phase of the
process of creating a database, two examples of using the
dictionary are provided in Appendix D. These two examples, which
relate to Examples 4 and 5 of the text, demonstrate the method of
defining terms for the data dictionary. These examples should be
reviewed prior to continuing with the text Examples 4 and S5
wherein all terms for the data module have been defined.
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5. CONCLUSIONS

VAPEPS Database has baen

al method for creating &
ioped forT

Flowcharts of sequential commands were deve
d their use demonstrated by examples

A procedur
presented.
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APPENDIX A

- CREATING A VAPEPS MODEL OF GALIIFO

The VAPEPS Database SFA models consist of up to five elements: EXTA
(external acoustic space), INTA (internal acoustic space), SKIN (structure),
M(mmtstn;cture),a:ﬂmsr(irrtemalsmzctum). A model must conform
to two or more of these elements in order to be entered into the Database.
This limitation, however, does not apply when making predictions using the
SEMOD Processor.

SK!N(pseuiodasp.msecticm),arﬂINﬂ(intenalaansticspace). The MONT
and INST elements were not used in this model. The despun section was
chosen as the Database model because it contained the only accelercmeter
from which data was obtained during the acoustic tests of the lower
spacecraft section.

PRECEDING PAGE BLANK NOT FILMED
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SUMMER 1988

Creating a VAPEPS Model of Galileo: the Lower Sections

Melissa Siay; JPL

JPL’s Galileo spacecraft is scheduled
to fly a mission to Jupiter to observe the
planet and its Galilean satellites, measure
its intensc magnetic environment, and
directly sample the planet’s atmosphere,
The spacecraft will be carried into Earth
orbit by the space shuttle Discovery in
October/November 1989, and then
boosted into its interplanctary trajectory
by a two-stage Inertial Upper Stage
(1US). This trajectory will provide
gravity assists from one Venus flyby
(February 1990) and two Earth fiybys
{December 1990 and December 1992)
during the spacecraft’s six year journeyto
Jupiter.

This was not Galileo’s originally
planned flight. The spacecraft was to be
launched aboard a space shuttle in May
1986, and then boosted into a direct
trajectory to Jupiter by a Centaur rocket.
This was changed to the present mission
after the Challenger accident and the can-
cellation of the Centaur/shuttle program.
At the time, Galileo had already under-
gone all of its asscmbly level and system
level testing, and was at Kennedy Space
Center awaiting launch. The new mission
design required the addition of new
hardwarc as well as rework of existing
bardware to withstand harsher thermal
cnvironments and to function over a
longer period of time. Galileo was
brought back to JPL and disassembled so
that it could be rebuilt to withstand its
BeEw mission requirements.

The response of the lower sections of
Galileo to the expected acoustic load is of
interest since they are thin structures with
large surfacc areas. Several instrument
assemblies are attached to these sections
through trusses, as scen in Figure 1. The
VAPEPS model consists of the despun
section, upper adapter, lower adapter,
and IUS adapter. The IUS adapter is new
hardware required for the mission
change. The super-zip (cylindrical ring

between the despun section and upper adapter ) was not modeled, since its
configuration and size make it difficult for an accurate SEA element to be
developed. The despun section, upper adapter, and lower adapter were
modeled as conical sections with identical apex angles. The [US adapter was
modeled as a cylinder.

LOWER
ADAPTER ADAPTER

Figure 1. Galileo Spacecraft
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Creating Your Own RUN = Commands

Loading and Executing a
Runstream

Once a runstream has been
created using the system editor, it
must be loaded into VAPEPS so that
it can be exccuted. On a VAX ora
UNIX machine the editor file may be
loaded using the CSYM command.
For our example the file name should
be RUNCPMD.DRS. Now load it
into DAL unit 27 (DAL unit 30 may
be used if the runstream is tobe avail-
able system wide). The command to
load it is as follows:

CSYM DRS RUN CPMO 27

On all systems a FORTRAN file
may be loaded with the SYMIN com-
mand. Let us assume that the file is
contained in FORTRAN unit 1. On
a VAX the filc name would be
FORO001.DAT. Consult your system
FORTRAN documentation for
naming conventions on other systems.
The command would be as follows:

SYMIN 27 RUN CPMD 1

To execute it use the following
command:

RUN27 = CPMD ...
Example Runstream

Now putting it all together we have
the following runstream.

SRUN = CPMD Command
*Purpose
sCalculaies the hequencies of

*modes On & BMply supported
*curved plate.

*Coemmand

« RUN = CPMD E.H,RHOS ALAL,

. THETAM,N.GAMMA

.

* Wnere

.

o E-Young's modulus.

* H-Thickness of piate.

+ RHOS- Surfece mass density of plale.
* AL-Length of pisle.

* THETA-Angie sublended by plste.
* M-Longttudinal mode number.

+ N-Circumterential mode NUMber.
o GAMMA-Poisson’s fatio.

KCOVERE.H.W.R.M.THETA.M.N.M

DEFAULTE-m.E+o.n-o.LH-0$-2.5‘E—'.:.

DEFAULT GAMMA =3, AL=20., M=1 N=1,
THETA=80.

+ First chech input.

CALC
NAME = 'E
¢ #JLEZ &E, ERX1
NAME = 'H
# #IEZ &H, ERX1
NAME = "RHOS’
# ¢ JLEZ 8RHOS, ERX1
NAME = ‘7
# ¢ JLEZ BR, ERX1
NAME = ‘AL
# #JLEZ BAL, ERX1
NAME = THETA'
# ¢ JLEZ STHETA, ERXY
NAME = ‘GAMMA’
# ¢ JLEZ BGAMMA, ERX(Y
NAME = '™
#0072 BM, ERX2
NAME = ‘N
#0ULTZ &N, ERR2
DONE

b Everything is ok 30 calcuiste mode.

CALC
GAM1 = GAMMA®*2
GAMY = 1-GAM§
T1 = He2"EN1 2 RHOS/GAMI
AMPL = MSPB /L2
ANRT = NP /A/THETA ¢ 2
T2 = AMPL + ANAT ** 2
T3 = E*H/R/A/RHOS
T4 = AMPL* AMPL/ T2
WMN1 = T1°T2
WMN2 = T3'T4
WMN = WMNT + WMN2 *° 5
DONE
* Dispisy output.
wiite 8 &M, BN, SWMN
{ Frequency of mode 12,12 = F8.2)
SETIERR = O
# #JUMP EXIT
* Ermor exts.
»ERXY
DONE
WRITE 8 &NAME
fVM'M.' is loss than or equal 10
2000.)
SETIERR = 1
# $JUMP EXIT
>ERX2
DONE
WRITE 8 ANAME
{ Mode number A1, ia less than 2000.")
SETIERR « 1
# #JUMP EXIT
>t
RUN- CPMD BIERR

ORIGINAL PAGE IS
OF POOR QUALITY
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Creating a VAPEPS Model of Galileo:
the Lower Sections

Step 1. Obtain Structural Parameters

}..

—_

A =-225in l‘ - 85in
' -278in I2-77|n
Iy =n la- 102in
Tg=54m l‘ - 134
15- 10in
Despun Section (DESP):

'mmwnmmuummmmzsuummmmﬂm WO magnesium
. . AN eight ai tong - To use RUN = EQPL, the cone 18 assumed 1o
“be nMMMMhmnunnelm n-qmum-cmwmwn-nud
*1o m:m:umumcmnduhdhm. Trndmmmmhhwlummu

* reterenced 'vomlhomndmow-umhyo:,

.

'Mmhwu:wm
~wmv~umm1:um RS@2.125n. wede}
-wmmmzmma@s.mm.m)
-wmmmmxmu@aum.m)

7run = eapi 1, desp

General parametens > ng |,nb‘-0.nhv-:l,l‘hﬂ~1”..m'd- 12.

General parameten > @ = 6.508,10¢ = 1.650-4,c1 = 1. DBeS

Genera! parameters > done

oK

Bare siin layer 1of 1> ha 071 con=.0385

Bare siin layer 1of 1> done

oK

Wmh-lml'w 1003 >h=.025con~.08350= |.No7,mn-2.5ﬁ|o~4.w-53.13
Widthwese beam layer 1 of 3 >done

oK

Widthwiss beam layer 2of 3> he.07t.con~.1085w=6.3

Widthwise bearm layer 2 of 3> done

oK

meumhyv Jot 3> h-.l,n.n-.121,o-Lﬂ.?.mo-?.!ﬂ“.w-az
Wmmhy.r Jof 3> done

oK

¢ Resul: 1,EQPL DESP Sae: @x 1}

* Result: 1,SEQP,DESP Sae: B x1)

hﬂ.lsm
RLEN = 1.800€ + 02, WID = 1.200E + 01, CL= 1.980€ + 08
Layer H CEN 13 RHO w
bare skun
1 7.900E-02 3.550E.02 ©.500E +08 1.830E-04 N/A
widitverse beams

1 2500602 8.330E-02 1.080E +07 2.501E-04 5.313E+01
2 7.1006-02 1.0855-01 8.500E + 08 1.650E-04 6.300€ + 00
3 1.00OE-Ot 1.210E-01 1.000E +07 2.561E-04 2.520E +01
Equvaient Parameters
H= 1.477E-01, E= 4.800F + 08, RHO = 1.248€-04, RHOS = 1.1726-05
Stress prediction parameten
He 1 344E01,E= @.500E + 06, RHO = 8.718E-08, AHOS = 1172E-05
Centroid distance = 8.244E-02

Upper Adapter (UPAD):

‘moummn.mmlﬂcupdmwymmmm
'mmmmhenoywmbm.TcuumN-EOPL,mmnmuMbholﬂm
'mmmmm-qumumn..gMdvmmwmwn-
‘nudle!mwamumumcmmudtmmjmammle
‘uchhy-nmmdnmfm'mmonmhmombwo,
'Blnumhym':mnonponylnum

* Bare skin layer 2: aiuminum honeycomb core

* Bere sxin ayer 3: graphite *poxy face sheet

CRIGINAL PAGE IS
At OF POOR QUALITY
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Creating a VAPEPS Model of Galileo:
the Lower Sections

?run = eqp! 1.upad

General parameters > ns = 3,nbl = 0,nbw = O,rien = 207 wid = 25.
General parameters > o = 14.306,Mor = 1.83e-4.¢i = 7.6804
General parameten > done

OK

Bave sion layer 1 6f 3> he 021,con=.1358
Base sisn lgyer ) of 3> done

oK

Bare siin layer 201 3> h=.25,c0n= 0,0+ .0.M0=4.840-6
Bare siin layer 2 of 3> done

oK

Bare siin igyer 2ol 3> h=021cen=-1353

Bare skin layer 3 of 3> done

oK

* Result. 1,EQPLUPAD Size: 9x 1)

* Result: 1,SEQP,UPAD Suge: 8x 1)

Input Specifications
RALEN = 2.070E + 02, WiD= 2.500E + 01, CL = 7.680E + 04
Layer CEN E AHO w
bare pidn

1 2.100E-02 1.355E-01 1430E+07 1.630E-D4 NA
2 2.5006-01 D.000E+00 OOCOE +00 4.640E-06 NA
3 2.1006-02 -1.355£-01 1.430E+07 1630E-04 NA

Equnwaient Parametens
H= 1.675€ + 00, E = 2.823E + 04, RHO = 4.781E-08, RHOS = 8.006E-06
Stress prediction parameters
He 2.101E-01, E= 1.430E + 07, RHO = 3.811E-05, RHOS = 8.008E-06
Centrosd distance = 0.000E + 00

Lower Adapter (LOAD):

RUN = EQPL was not used for the lower adapter since
it is a homogeneous aluminum structure with no beam layers.

Inertial Upper Stage (1US):

* The IUS acapief i & Magnesium cylinder with one lenghwise Aurminum nng
* and sight wcthwase aluminum fanges. To use RUN = EOPL, the cyinder

* 13 assumed 10 be & fisl piste whose width 12 squal Lo the height of the
 cyinder anc whoes length i squal to its circumierence. The distance o

¢ aach layer's cenrond 18 referenced from the bottom of the bare sKn layer.

.

+ Bare skin laye! 1: magnestum cyimnder

* Lengthwse Deam (ayer 1: almmum nng {2 1. wade}

* Widthwise beam layer 1: sluminum flanges (8 @ 20 . wde)

Trun=eqpl 1,ius

General parameters >ns= 1,nbl=1,nbw= 1,ren =338, wid =~ 10.
General parameten > or = 10.608,Mor = 2.581e-4,ct = 1.58e5
General parameters > done

oK

Bare skin layer 1 of 1 >h=.1,cen=_050=86508m0= 185304
Bare skin layer 1 of 1> done

oK

Lengthwase beam laysr t of 1> h=.3con=25w=2.
Lengthwise beam layer 1 of 1 >done

oK

Widthwiss bearm igyer 10! 1> h=_3cen=25w=180.
Widthwrse beam layer 1 of 1> done

oK

* Resutt: 1,EOPLIUS Size:{8x 1)

* Regult: 1,SEOPIUS Size: 8 x 1)

Input Specifications
RLEN = 3.390E + 02, WiD= 1.000€ +01, CL = 1.960E +05
Layer H CEN 13 RHO w
bare skin

1 1.000€-0% 5.0006-02 6.500E+06 1.633E-04 NA
lengthwise beams.
1 3.000E-01 2.500€-01 1.080€+07 2.891E-04 2.000€ + 00
widthwise beams
1 3.000E-01 2.500€-01 1.080€ +07 2.581E-04 1.800E + 02
Equnaient Parameters
M= 3.B45E-01, E= 7.4D4E + 06, RHO = 1.885E-04, RHOS = 1.6SAE-05
Stress prediction parameters
M= 3.234E-01, E= 1.080E + 07, RHO = 5.111E-05, RHOS ~ 1.853E-05
Centroid distance = 1.896E-01

Surface Areas

The surface area of a cone is:

AP = pi‘r‘(r2+ A2
APpEsp = 1962 in
APypaD = 6318in
APLoOAD = 11,129 in?

The surface arca of a cylinder is:

AP =2"pi*r*l
APUs =3393 in’

The sum of all surface areas vields the surface area of
the internal acoustic spacc, INTA.
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INTA’s VOLUME and AP were obtained earlier while
determining structural parameters. The acoustic absorp-
tion coefficient, AAC, is estimated based on past ex-
perience. Again, EXTA's AAC is not used since EXTA
is the excitation clement. INT A’s AACisbased onrecom-
mendations from LMSC for acoustic spaces surrounded
by "smooth" surfaces. For surfaces with thermal blankets,
equipment, or cabling, AAC should be increased.

Step 3. Determine Connection Paths

The acoustic spaces are connected to the structural ele-

other by using type 43, which is actually a butt connection
between two plates. VAPEPS will accept cones or
cylinders instead of plates, but will treat them as plates.
Obviously, this is not an entirely accurate representation
of a conical section, but is the best method available, and
in this case works reasonably well. BIL, the butt joint
length, is the circumference at the interface of the cle-
ments.

Step 4. Obtain the Excitation Levels

The levels in this model are the levels measured in the
Galileo protoflight acoustic test.

Step 5. Execute VAPEPS

'Mmmdmmm.ummmwm,

* and IUS adater from the Galiteo spacecral.

.

78 40n echo

Tsemod 1.gil

Creating new model GLL

SEMOD > einame

Mlmmwdm - 50

Mmmmw = 900

Mummwm = 1000

INput slement name > exta, 1

EXTA > mo-v‘va..r.eo-v.:rw.mm-l‘mr,u-a‘wo-sm-l.bz
EXTA >done

oK

input siement name > nta,1

INTA > Mo = v.!ll.J.co-l.:lm,wm-@l&..la-m..lu-tbz

INTA >done

oK

inDut slement name > desp,5

DESP > rho= 1 24804.ci« 1.0805.h = 1 477¢-1.ap ~ 1874..bi = 12,80k~ 180..a)y = 12,
O€sP > d--’&.dﬂ-m.--tlﬁo-e‘m-azo..mu-1.:72.-5.-"».-.9'9
DESP> €0 = 1.37804,pvotrg = 250. bete = 20,

DESP> done

oK

INPUt element name > upad,s

UPAD > MO =4.7810-6.ci~7.6504.h = 1.675..5-7m..u-25,.ux-207..0y-25.
UPAD >¢-n.,un-.os_.-z_laa.q.m-419..mo--a.ws-e.num-.7au
UPAD >com 1.37804,prvottrg = 250. beta = 20,

UPAD > done

oK

NDUt slement name > Ioad.S

LOAD >Mo-2.59"-4.d-2.0uﬁ.h-l.0-2.lp-12615..b|-32.,.hx-292..l)y-32.
LOAD > d=108.dit = 0S,e= 10.808,pata = 584.,M08 = 2.501 0-4,a8ms = EYs:]|
LOAD > co= 1.37804,pivottrq = 250, beta = 20,

LOAD > done

oK

nput slement name > iue.4

s >m-amﬂ.u-|M,n-'m.n-m..u-w..u-:m,yy-m
US > d= 100.,6'-.05.0-7.‘04.‘,9-.-5(‘..#0--14%5% =0,

ws >0 = 1.378e4 pivolfrq = 250.

IUS > done

o

Input slement name > done

oK

SEMOD > pathname

A L Aumber of hons = 80
Mwmu«m - 300

Input connection > exta,desp,inta,s

Creating new path,

EXTADESPINTA> done

oK

iInput connection > oxda,upad,inta, 8

Creating new path,

EXTAUPAD,INTA > done

oK

Input connection > oxiajoad,inta, 8

Craating new path.

EXTALOAD,INTA > done

oK

Input connection > oxtaium inta S

Creating new path.

EXTAUSINTA> done

oK

Input connection > xia.desp,3
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Yolumes

The volume of a cone is:

V=(13)*pi*r=l
VDESP = 23,389 in®
VUPAD = 101,485 in®
VLoAD = 246,722 in

The volume of a cylinder is:

V=pitr*l
Vits = 30,536'm3

The volume of the internal acoustic space, INTA, is the
sum of all volumes.

PATA

PATA, the total length of discontinuitics, is used in
VAPEPS to account for the edge effects (from stiffeners,
beams, etc.) on the radiation efficiency below the critical
frequency. However, if the structure itself is not any larger
than the bending wavelength at its critical frequency, then
the cdges do not affect the radiation efficiency and there-
fore should not be included in PATA. The bending
wavelength is defined as the bending wave speed, Co,
divided by the frequency, f, where

Co = RpifK QI
K = radius of gyration
Ci = longitudinal wave speed

PATADF,SP = {he UPDET EHEU + the lower CireL = 320N
PATAUPAD = the upper « the lowet CircL - 4180
PATALOAD = the upper + the lower - 584 in

PATAIUS « the upper circumierence ~ one hall the lower arcumterence = 300 in

ALX and ALY

ALX and ALY, the subpancl dimensions, are also used
to account for edge effects (from stiffeners, beams, etc.) at
and below the critical frequency. Dividing this model into
subpancls had little cffect on the results so subpancls were
not uscd. Further investigation is being donc lo better
definc the use of ALX and ALY.

DESP:
ALX = circumference at the middle of the cone = 160in
ALY = height of conc = 12in

UPAD:
ALX = circumference at the middie of the cone = 207 in
ALY = heightof cone = 25in

LOAD:
ALX = circumference at the middie of the cone = 292 in
ALY = height of cone = 32in

1US:
ALX = circumference of cylinder = 339in
ALY = height of cylinder = 10in

ASMS
ASMS, the added nonstructural mass, was taken from a
Galileo weight list.

ASMSpESp = 3551b = 0.919 1b s¥in
ASMSUPAD = 3031b = 0.7856 Ib s?in
ASMSLOAD = 1851b = 0.4791 Ibs%/in
ASMSUs = 01b = 01bs%in

DLE and PIVOTFRO

DLF, the damping loss factor, and PIVOTFRAQ, the fre-
quency to pivot damping as a function of 1/frequency, are
estimales based on past experience.

DLF = 0.05
PIVOTFRQ = 250Hz

It is recommended that a value of 0.04 or 0.05 be used as
the DLF for aluminum or magnesium. For structures made
of composites (such as graphite/epoxy), itis recommended
that a value between 0.05 and 0.1 be used.

Step 2. Obtain Acoustical Parameters

The mass density and speed of sound for EXTA and
INTA are the values for nitrogen, which is what JPL uses
in its acoustic chamber. The volume of the chamber and
the total surface area of its walls are used for EXTA’s
VOLUME and AP, respectively, although they are not
used by VAPEPS since EXTA is the excitation element.
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Creating new path.
EXTADESP > done

oK

input connection > oxta, upad,d
Cresting new patn,
EXTAUPAD > done

oK

input connection > exta ioad,3
Creating new patnh.
EXTALOAD > done

oK

Input connection > ot s 2
Creating new path.

EXTAIUS >done

oK

NPt connection > inta,desp,3
Creating new path.

INTA.DESP > done

oK

input connection > ita,upad,3
Creating new path,

INTAUPAD done

=4

put connection > inte,load,3

Creating new path.

INTALLOAD > done

oK

Input connechon > e, ue.2
Creating new path.

INTAIUS > done

oK

Input connection > desp,upad, 43
Creating new peth.

UPAD,DESP > bji= 180,

UPAD DESP > done

oK

npUt connection > upad,ioad, 43
Creating new path.

LOAD.UPAD > bjie 207,
LOAD.UPAD > done

oK
Input connection > oad,ius,43

Creatng new path.

US,LOAD > bjl =230

HWSLOAD >done

OK

input connection > done

oK

SEMOD > setexc exta

SEMOC > frequency 40.0.2000.0

FREQ 1: FREQ GLL 0 0,SIZE = 18 LN =
SEMOD > excitation

EXTA > (18} 1175,127.,129.5.':2.5,132.5.m4.1:;5.13.,1304.13|..|::o.
EXTA> (7 12‘..327.5,127.,13.5,1&.5,12&,|ll.
SEMOD >mdens

DENS 1: DENS GU 0 0,SIZE- 18 SN = 1
SEMOD > atacaic

¢ of damping ioes tactors ~ &

# of coupling loss factors = 30

ATA 11 ATA GU 0 0, SIZE = 18 BN 1
SEMOD> siaco

CO 1:CO G 0 0,SIZE- 38 LA VL ]
TRNF 1: TRNWF GLL 0 O,SIZE = 18 SN = 1
SEMOD > ctac 7,14

CONV 1: CONV GLL © 0, SIZE 18 8 N= 1
SEMOD > 1prd

RESP 1: RESP GLL o O.SZE= 18 BNJ= 1
SEMOD > powsr

POWR 1: POWR GLL o© 0.SZE~ 18 36, NJ =

SEMOD > kst resp
Excitations and resporees tor model Gu
Frequency EXTA INTA DESP UPAD LOAD s

Hertz a8 a8 Gro2Mz Ge*2Mr  G**2Mz  Gespne
40.0 117.5 1031 J.0010E-04 B.8828E-04 1.7305£03 3.9001E-03
500 127.0 1141 J.3562£-00 9.3288E-03 1.9498E-02 4.1838E-02

20000 1180 1126  0.64I7E-04 1.0385E-03 7.8841E-03 1.8443E-02

A-10
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SEMOD > listring

Ring frequencies for model Gu
Frequency
Herz  DESP UPAD LOAD s

400 1.189TE + 03 J.I340E « 02 8.2307€ + 02 5.8357E +02

SEMOO > iist erit
Critical frequencies for madel GLL

Frequency EXTA EXTA EXTA EXTA INTA

terz DESP UPAD LOAD us DESP

400 3.3894E +03 8.1147E <02 8.4617E + 03 1.6322E€ +03 3.5894E + 03
Fraquency INTA INTA INTA

Henz UPAD LOAD ws

SEMOO > list dens.

Modal densities for modei GLL
Frequency EXTA INTA DESP UPAD LOAD ws
Hertz

40.0 1.883€-01 3.1GME-03 2.04426-02 2.487TE-02 2.5801€-01 22105E-02
50.0 2.1360E-01 4.8491E-03 2.2858€-02 2.7590E-02 2.8880€-01 2.4714E-02

20000 3.4208€ +02 7.7S86E+00 1.2821E-0% 7.415TEQ2 1.071TE+00 8.8484E-02

* |
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Fiqure 2. VAPEPS Prediction for the Galieo despun section

Note: The VAPEPS outfile was cdited due to its length.

Step 6. Examine Results

The response of the despun section is shown plotted
against data from an accelerometer located on the super-zip,
at the despua section interface. Unfortunately, therc were
no other measurements made on the lower sections of the
spacecraft during the acoustic test, so it cannot be deter-
mined absolutely if the model is valid. The VAPEPS predic-
tion does closely follow the data, and the 95th percentile does
envelope that local response which is what we would expect
of our model. (See Figure 2.)

To estimate the frequency range over which the prediction
is valid, the sumber of modes per one-third octave band (cai-
culated from the modal densities listed in the output) was
plotted ( Figure 3). There are approximately two modes in
the one-third octave band centered at 200 Hz. Predictions
al frequencies below this do not contain enough modes to be
considered valid. Between 200 Hz and 400 Hz, where there
are between two and six modes per one-third octave band,
the prediction is considered questionable. Above 400 Hz,
the prediction is considered valid..
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Figure 3. Modes per one-third octave band for the Galileo despun section
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APPENDIX B
DATABASE MANAGEMENT *

In this section the features of the database management mode of operation
are described. This operation deals specifically with the creation amd
maintenance of a vibroacoustic database. The database management commands
provide for the entry, editing, and retrieval of data sets. Each data set,
cbtained at a specific time in flight fram a given payload configuration or
from a specific test configuration during a given ground test run, is
referred to as an event.

The database management functions may be grouped into four major operational
phases: spectral data input, event definition and data standardization,
administration, and data retrieval. The spectral data input phase is
perfonnedusi.ngaprocessornanedm: the remaining three phases are
performed using processor named PREP, AIMIN, and SERCH, respectively. The
use and function of each of these processors is discussed in detail in the
VAPEPS USER'S MANUAL. This section discusses the salient features of each
processor and ratiocnale behind the design of the processor.

DATA ENTRY

Usirgﬂleprmsorcamarﬁm, spectraldatacanbeplacedonanyDAL
file desired, except for the four files that have been reserved for special
use, using any bandwidth in the frequency range fram 10 to 10,000 Hz and for
a variety of measurement units. By providing the appropriate system control
statements before VAPEPS is executed, all original data provided by the user
can be saved by permanently cataloging this file in the systems master
directory. For a given event, all acoustic data may be placed on file
followed by vibration data; or, a mixture of acoustic and vibration data may
be placed on file at one time, followed by another such entry at a later
time. once these spectral data have been processed by ENTER, the general
computational routines can pe called to perform such operations as
manipulating these data into various subsets, finding maximms and minimars,
and performing statistical analyses, etc.

*Excerpted from VAPEPS User's Manual, Lockheed Missiles and Space Company (see
Ref. 2 in this publication)
B-3
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ENTER is basically a batch-oriented processor which requires the following
input: (1) Four 80 character lines providing a general description of the
event, using a free-field format (2) frequency range and frequency bandwidth
format (a mmber of entry steps can be eliminated when the American National
Standards International [ANSI] one-third octave format has been used for
data processing) (3) type of data (acoustic or vibration) and the names or
measurement mmbers of the data channels (renaming is provided for) (4)
measurement units (5) and spectral data in the form of
acceleration/pressure spectral density, or sound-pressure/vibration level in
dB (narrow-band, amplitude-time data cannot be accammodated) . Spectral data
ismadasagmpofmmm-fomttedmmimgesmﬁdlmybeamngedto
be read from the local system files. ENTER output consists of matrices
stored as elements on a user-owned DAL file. Depending on input options,
ENTER may also produce a listing of the input data.

meabnitytoranmeneasurmemdamnlsisnecessaxybecausesubsequent
VAPEPS processing requires that all channel names be up to four characters
long, with the first character being an alphabetic character. The renaming
feature also permits a user to cope with the situation (most likely to
happen in ground test) in which the data processing facility processed all
the acoustic data firstusingagivenmeasnmentmnnberingsduene, and then
processed all the vibration data using this same scheme. In the VAPEPS
database, each data channel must have a unique name. VAPEPS allows data
abtained for a given event to be input in separate batches to accammodate
large quantities of data, and permit a user operate on whatever data is
available at a given time, rather than wait for all the data to be
processed. When the entire data set (acoustic and vibration) becomes
available, VAPEPS will collect all data entries and assemble them under the
correct event name. This is accamplished with the PREP processor.

B-4



EVENT DEFINITION AND DATA STANDARDIZATTON

The previously described ENTER processor was pasically used to define the
attributes of a set (acoustic and vibration) of spectral data for a given
event. ItisthePREPproc&sorthatisusedtodevelopthedatabase for
defining the attributes of the event itself. This processor has five
subprocessors named CHECK, BOOK, CHAN, OONF, and MODULES. Each of these
processors has a miltitude of subcoammands followed by arguments which will
beassignedvaluestodefineeventattrihm. The success of subsequent
VAPEPS operations depends on how thoroughly and conscientiously the user
assignsvaluestottmeaxgmnentS. 'nmevalueﬁcznbethefreecmations
ofthelocaluserorcanbemﬂerthecomrmofaglobaldatabase
administrator. A set of worksheets are included with the VAPEPS USER'S
MANUAL to assist with the preparation of these values. The database
administrator will code and place the values of key arguments into the
VAPEPS master file; particular attention should be given to these arguments.
meaxgmtentsOorrtainingkeyvaluesareﬂmosemtedonmeworkstmetsas
being SERCHABLE. A special processor named DATA DICTIONARY has been
designed that will control and define all values of free creations.

A brief explanation of the pasic function, including scme general camentary
of the PREP subprocessors is given below.

CHECK: Collects spectral data from all EVENT sections and forms one
standardized spectral data matrix. The need for standardization
anitheformatstarﬂardisdiswssedintheVAPEPSUSER'SMANUAL.
The one-third octave pandwidth standard was chosen to support the
prediction schemes that are presently in VAPEPS.

BOOK: Controls bookkeeping entries for the event. This includes the
data processing agency, time, date, type of flight vehicle, and
type of event, etc. 'misisaccanplishedtlmlghtheargmnentsof
the various BOOK subcommands. It isthevalueassignedtothe
fourargxm\entSdtheBOOKsubcatmﬂnanedPROCthatuniquely



MODULES:

identifies an event. The event is automatically coded and the
codingisstoredintheVAPEPSmasterfilebytlmdatabase
administrator.

coordinates, and the type of coordinate system used, for each
measurement can be specified using the subcammands of this
processor. Perhaps of more importance, the user is requested to
identify the frequency range of valid data. This will ensure that
aconscimsdecisimisnadeinﬂlisregard, because the frequency
range over which valid data was cbtained may have been overlooked
orurﬂmovmmenthespectraldatawasfirstplacedonfile. It is
accamplished using the CHANGE subcammand.

Aconfigm*atimtreesxx:hastheoneshwninFigumB—lis
constructed, modified, or examined using this subprocessor. Each
user is free to form the payload or test specimen confiquration
tree considered most representative for an event. However, it is
essential to develop configuration trees using a consistent format
ifasuccassfulseaz@oftheVAPEPSdatabasecanbeamievedata
later date. 'Ihisprocessorhasammberofsubcamnandsthatcan
beusedtocreateamcmfigurationtreebynndifyingonethat
already exists. This avoids the effort of reconstructing an
entire tree for events that have similar or even identical payload
test specimen configurations.

Ihism:bprocessorisusedtocollectthestrucmralparametarsand
channel names of the acoustic and vibration measurements that are
pertinent to a particular branch of a configuration tree and
attach the camplete data set (called a data module or simply the
module) to this tree branch. A tree must exist before this
attadmentcanberradeardmrethanonemodulecanbeattadnedto
the same branch. This is accamplished with the MODUIE subcammand
ATTACHarxithreeargtmentsnamedmIIJIE,CDNF,arﬁZONEofthis

B-6
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camand uniquely identify a module. The argument ZONE and the
remaining arguments SYSTEM, X, Y and Z of ATTACH permit the user
to create zoning systems for the shuttle vehicles or the EIVs.
Each module is automatically given a module number which is placed
in the VAPEPS master file by the database administrator. To
expedite creating new modules for an event, subcommands are
provided to edit and use modules already in existence. Structural
parameters and channel names are collected into the module in such
a manner that they can be searched for ard extracted fraom the
database, and are used to support prediction schemes. Because of
this, a module is also referred to as a "prediction model". The
module concept is intended to support the prediction schemes
presently in VAPEPS or any future modification of these schemes.
More than one module can be constructed and attached to the same
branch of a configuration tree. It may be useful to construct one
module for a given frequency range and ancther for a different
frequency range. Modules can be constructed with or without
channel names; this is also the case for structural parameters.
This feature permits the user to collect acoustic and vibration
data obtained from a particular flight or ground test, and to
assign the module containing the channel names to a particular
branch of the configuration tree. This then permits the user to
search out and operate on this data at a later date. It is the
processor named DAMO that is used to build a data module.

The DAMO processor can be activated as a subcammand from MODULES, or it can
be activated as a VAPEPS processor camand. A DAMO subcammand from MODULES
is used to construct a data module and attach it to a particular branch of a
configuration tree. When VAPEPS is used to predict the vibroacoustic
envirorment for a payload, the structural parameters for this payload must
appear in a data module. In this case DAMO is activated fram VAPEPS as a
processor camand and only structural parameters need be placed in this
module; the various arguments of DAMO do not need to be specified. The
specific format of the DAMO processor used in MODULES is shown in figure
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B-2. The commands named EXTA, SKIN, INTA, MONT, INST, and FRAM correspond
to the names of the prediction model elements described in Section 4. The
characters P* and C* following each of these commands represent the
structural parameters and channel names, respectively, that are to be
associated with each element. The three-word arguments of these cammands
are provided to allow for descriptive codes to characterize each of these
elements. The value of each argument is a free creation of the user; but,
in order for a cammnity of users to search from the database an element
with prescribed characteristics, a coammon coding format is necessary. This
would be a function for the global database administrator. Appendix C is a
discussion of the coding system presently used for the global database.

Figure B-3 serves to illustrate the operation of the PREP processor. Shown
is a configuration tree, data module and prediction model that cne might
construct with this processor for a typical shuttle payload.

AIMINISTRATTON

After the tasks for providing spectral data input, and event definition and
data standardization have been campleted, the data associated with these
tasks will exist on preassigned DAL files; it now remains to code and save
certain key elements of this data set in the master file of VAPEPS. This is
the task of the individual(s) assigned the responsibility of being the
database administrator(s). The administrator is charged with the
responsibility of maintaining the integrity of the database and processing
the transfer of data sets to and from other user sites.

The master file should be write-protected to ensure that multiple users do
not attempt to write simultanecusly to the file. The recammended approach
is to grant write-access only to the VAPEPS administrator or to a small
group of administrators who will share the responsibility of saving all
events. In maintaining the integrity of the database, the administrator
will check all data sets for possible errors and inconsistencies. Having
affirmed that the data set contains no errors, the database administrator
will write key elements of these data to the VAPEPS master file using the

B-10
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SAVE subcammand of the AIMIN processor. It is when the SAVE cammand is
issued that the previously mentioned coding of event (s) and module(s) occurs
and the results are stored in the VAPEPS master file. These data then
became available to the SERCH processor, which the canmunity of VAPEPS users
can use to examine these data for prescribed attributes.

The process of transferring a data set to another site involves campletely
recreating card images of the data provided to the ENTER and DPREP
processors. This can be performed autamatically by using the subcammand of
AIMIN named SPILL. The process of reading these data at another site
involves the use of general computational commands given in the VAPEPS
USER'S MANUAL. A flow diagram of the process of transferring data to and
from another site is presented in Figure B-4. Referring to Figure B-4(a),
whenosnlyafewVAPEPSdatabaseeventsaretobetmnsmitted,the
adndnistmtorcreatsﬂlermsaxycardmg%usﬁgthesmmm.
Thesecardimagesamreadtoarﬂwrittenfmutapeusingthegeneral
camputational command as described in the VAPEPS USER'S MANUAL. The
transmittedeverrtsareplacedmahkaileviaVAPEPS, checked by the
administrator and, if appropriate, saved in the receiving site's database
using the SAVE subcammand of the ADMIN processor.

IftheentireVAPEPSdatabaseatonesiteistobetransmitted,thenm
streams SPILL and SAVE can be used. Documentation for these two run streams
can be found in the VAPEPS HEIP file. Transferring the original spectral
data and measurement channel data, referring to Figure B-4(b), is
accamplished using the run stream ESAV which recreates an ENTER deck for a
given event. This is written and read from tape as previously described and
placed on the user's DAL file via VAPEPS.

VAPEPS installation instructions for the administrator are provided in the
VAPEPS USER'S MANUAL.



| SITE NO. 1 ]
USER
DAL SYSTEM MASTER
FILES DAL DAL
_Fies ___ _ _ || _FILES
ORICIN STANDARDIZED SEARCHABLE INFO.
SPECTR‘;\LL SPECTRAL DATA{|le EVENT NAME
DATA AND e FILE NAME
CHANNEL e BOOK INFO.
DESC. e CONF. TREE
e MODULE DESC
e NON-DIM. PARA
< I l
ONE EVENT (S) ENTIRE DATABASE
RUN = ESAVE ADMIN RUN = SPILL
— ENTER DECK v
{ SPILL
— CARD IMACES
WRITE ON TAPE T
! [ WRITE ON TAPE fem
SEND TO SITE NO.2 Y
7 SEND TO SITE NO. 2
READ TAPE TO A Y
YMBOLIC F!
> BOL,C LE READ TAPE TO A
y SYMBOLIC FILE
PUT ON USER DAL 1
FILES VIA VAPEPS
PUT ON DAL FILES
() VIA VAPEPS -
|
Y
ADMIN
Y
SAVE = DATA BASE RUN = SAVE

Figure B-4.

(a)

Data Transfer Flow Diagram




DATABASE QUERY

The SERCH processor enables a user to search the master file for data placed
on this file by the database administrator. Command SERCH initiates an
interrogation of the master file regarding the data obtained during BOOK,
QONF, or MODULE operations that have been performed within the PREP
processor. The user specifies those data attributes of interest and the
search operation produces a list of coded event names that have these
attributes associated with them. Most search requests have three basic
forms: (1) all events that have all the attributes requested (2) all events
that have at least one of the attributes requested or (3) all events that
have none of the attributes requested. Each query may cover all events in
the VAPEPS database, or may be limited to those events contained in a
previously generated list.

Following is a discussion of the variocus BOOK, OONF, or MODULE attributes
where searches can be made; refer to the VAPEPS USER'S MANUAL, for
information on the data used to define these attributes.

BOOK: Queries can be made involving the following attributes:
processing agency, cognizant agency, contracting agency, date
(specific or range), time (specific or range), event name, event
type, location, and vehicle.

QONF: Requests are made for events which have confiquration tree
branches with specified generic names, specific names, or generic
and specific name pairs. Requests may be made for events with
branches anmywhere in the tree or branches with a specific
relationship to one ancther.

MODULES: Queries can be made for events with prediction models or elements
of the prediction model which have specified descriptions or
nondimensional parameters within a specified range. Queries can
be limited to only those models with spectral data channels or to
model elements which lie within a specified range of coordinates.



In addition to those described above, the SERCH processor provides the user
with cammands which manipulate the output lists of events to: (1) perform
logical comparisons of two or more lists, (2) list the contents of one or
more event lists, (3) list the names of all lists created during a search
session, (4) store the list in a user-owned DAL file for future use, and (5)
bring a saved list back into the SERCH processor. A status cammand is also
provided which gives the names of the current input and output lists.

To obtain a good understanding of the codes and tabular output cbtained in

response to various SERCH comments, the user may refer to both the VAPEPS
USER'S MANUAL and the Data Dictionary.
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APPENDIX C

DATA MODULE NAMING CONVENTTION*

A VAPEPS data module is created by using the DAMO-processor which is
initiated with a command named DAMO. The arguments of this cammand defines
the name of a data module, which is a free creation of the user. There are
various subcammands within the DAMO-processor (see page 8-16, 8-17, and 8-18
of VAPEPS USER'S MANUAL). The subcommands DESC, EXTA, SKIN, INTA, MONT,
INST, and FRAM are designed to further describe the data modules. Their
arguments are also free creations of the user. In this Appendix, the naming
corvention used by the global data base is illustrated. Other users may
define their own convention without effecting the function of VAPEPS.
However, for a glcbal database to be shared by the aerospace commmnity, a
unified system needs to be established. Presently the data module naming
convention is totally oriented toward supporting VAPEPS prediction schemes.
However, the naming convention could be expanded to include, for example,
reliability/failure related data schemes.

*Excerpted from VAPEPS User's Manual, Lockheed Missiles and Space Company (see
Ref. 2 in this publication)
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DAMO — The argument opposite DAMO is a four character word which indicates
the content of the data module and the system of units associated with the
structural parameters. These are the values given to this word:

A. The first two characters indicate the presence of channel names
and structural parameters in the module.
DO — only channel names present in the module
PO — parameters present only
DP — channel names and parameters present.

B. The third character is alphabetic and used to make the various
modules of a given event unique.
_A_
—B~-
o

—— -

C. 'The last character is an integer used to indicate the units used
for the structural parameters
—0 no parameters
——1 units of meter, kg., sec.
-2 units of cm., gram, sec.
-—3 units of ft., slug, sec.
—4 units of in., snail, sec.

The values for the DAMO arguments for a typical group of modules would then
be as follows: (1) DPA4; channel names and parameters present, units are
in., snail, sec. (2) DPB4; channel names and parameters present, units are
in., snail, sec. (3) DOAO; only channel names are present in the module.
(4) DOBO; only channel names present.



QE_S_Q—TheﬂlreewordargtmentoppositeDESCdeﬁcrib%thegeneral layout
of the prediction model contained by the module and characterizes the
acoustic and vibration measurements within the module. Each word can
consist of up to twelve characters. The following is a discussion of the
values given to these words. In this discussion only six characters out of
the twelve permitted are used. The remaining six characters can be employed
as desired by the user.

A. The first word is a six character code that indicates which of the
individual prediction model elements were used for the physical
situation being modeled, and whether a conventional or non-
conventional prediction model was used. The first character
indicates the model convention and the next five characters form a
code for the prediction model elements EXTA, SKIN, INTA, MONT and
INST, respectively. The following tabulation defines the coding
used:

1. First character.
N - Non-conventional prediction model
2. Next five characters.

1 - External acoustics, parameters present.
2 - Skin structure, parameters present.

3 - Internal acoustics, parameters present.
4 - Mounting structure, parameters present.
5
0

Payload component installation, parameters present.
- Element not present, or parameters not present.

The value for a typical first word of the DESC argument would be as follows:
(1) N12345; a conventional prediction model with parameters present for
EXTA, SKIN, INTA, MONT and INST, (2) R32140; a non-conventional prediction
model, the INST element is not present, external space acoustic parameters
are assigned to INTA, and internal space acoustic parameters are assigned to
EXTA.



B. The secord word is a six character code used to describe the
general characteristics of the acoustic field and orientation of
the vibration measurements. The first character of this code, D,
is simply a place holder. Characters two through six again form a
code for the prediction model elements EXTA, SKIN, INTA, MONT and
INST, respectively. The coding associated with these five
elements is:

F - free acoustic field

D - direct acoustic field

P - progressive wave acoustic field
S - surface pressure

- normal (perpendicular to a plane)
lateral (parallel to a plane)
orientation unspecified

- measurements not present

o =2
|

A code with the format DSUFO0 would then be interpreted to mean: The EXTA
element is a surface pressure acoustic field, the orientation of the SKIN
vibration measurements are not specified, INTA is free acoustic field, and
measurements are not available for the MONT ard INST prediction model
elements.

C. The third word is a free word that the user can code as desired.
The frequency range over which the prediction model is considered
valid could be identified here.



_Egc__m—methreewordsofthearglmentoppositem;am, the
corresponding words of the arguments of SKIN, INTA, MONT, INST, and FRAM are
used to describe the geametry, material and physical details of the
prediction model elements. A corvention for this description has been
initiated by IMSC, but it is considered preliminary and incamplete. As will
be discussed, the establishment of a perceptive convention is important to
the success of the VAPEPS prediction schemes. This convention is expected
todeveloparxi/orchangeasthefutureexperienceofVAPEPSusersso
indicates so appropriate. This is the convention being used:

A. The first word is used to provide a description of the geometry of
the acoustic space or structure being modeled. Typical values for
word are: Rectangle, triangle, curve, cylinder, annulus, etc.

B. The second word is used to provide a description of the general
properties of the acoustic space or structural materials. Typical
values for this word would be: Air, helium, nitrogen, alumirnum,
graphite-epoxy, etc. '

C. Thethirdwordisusedtoprcvideadwcriptionofthegeneral
physical characteristics of each of the individual structural
elements or acoustic spaces. Tt is intended for boundary
conditions to be identified with this word although a scheme for
doing so remains to be developed. Typical values for this word
are: Reverberant, hydrodynamic, honeycamb, corrugation,
skin/stringer, etc.

When using VAPEPS to predict the vibroacoustic envirorment of a new payload
camponent:, thebestresultscanbeexpectedvmenthisn\ponentissjmilar
to the VAPEPS model on which the prediction is based. The above described
arguments will serve to indicate when this similarity exists.
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APPENDIX D

DICTIONARY EXAMPLES

fname 13, ‘DBT’

fname 13, ‘DICTIONARY. DAL’
run=padmin 1, t23
dictionary/preadain 1, 23
detine ¢

root of configuration tree

define 137_db_ocaspl
157 dB overall sound pressure level

list

done

admin

save 1, t23

done

runsevent t23 all unitsl

PRECEDING PAGE DLANK NOT FiLMED



VAPEPS
(VidbroAcoustic Payload Environment Prediction System)
Version 5. 4.1
System MASSCOMP/UNIX
(Released June 19898)

Developed by
LOCKHEED MISSILES & SPACE COMPANY

Sponsored by
NASA/GODDARD SPACE FLIGHT CENTER

&
US AIR FORCE/SPACE DIVISION

User support and database management by
JET PROPULSION LABORATORY

Date: Friday, October 28, 1988 Time: 10:32: 56 AM.
Execution mode: Batch Core Size: 20000 words
?fname 13, '‘DBET" '
?fname 15, 'DICTIONARY. DAL *
?run=padmin 1, t23
?dictionary/preadmin 1, t23
The following words have not been defined.
$ 157 _db_ocaspl acceptance bulk bulkhead cell cone cruise_msl
cylin df0000 dfoono dpad4 dpb4 fcav fiberglass forward fuse
fuselage fuse_cavity gdc gdc_testlad ground harbor_drive Jemp
n12300 n12340 ncav nose nNosecone nose_cavity Teverberant
san_diego sta_18. 3% t23 test_chamber tlam tomahawk
Welcome to Data Dictionary version 1.0
Dictionary > define s
$ > root of configuration tres
$ D>

$
Toot of configuration tree
Dictionary > define 137_db_oaspl
197_db_ocaspl > 157 dB overall sound pressure level
137_db_oaspl >

137_db_oaspl
1357 dB overall sound pressure level
Dictionary > list
Word $$88 not found.
Dictionary > done
Word ACCEPTANCE not defined.

Word BULK not defined.
Word BULKHEAD not defined.
Word CELL not defined.
Word CONE not defined.
Word CRUISE_MSL not defined.
Word CYLIN not defined.
Word DF0000 not defined.
Word DFOONO not defined.
Word DPA4 not defined.
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Word DPB4 not defined.

Word FCAV not defined.
Word FIBERGLASS not defined.
Word FORWARD not defined.
Word FUSE not defined.
Word FUSELAGE not defined.
Word FUSE_CAVITY not defined.
Word GDC not defined.
Word GDC_TESTLAB not defined.
Word GROUND not defined.
Word HARBOR_DRIVE not defined.
Word JCMP not defined.
Word N12300 not defined.
Word N12340 not defined.
Word NCAV not defined.
Word NOSE not defined.
Word NOSECONE not defined.

Word NOSE_CAVITY not defined.
Word REVERBERANT not defined.
Word SAN_DIEGO not defined.
Word STA_18. 35 not defined.

Word T23 not defined.

Word TEST_CHAMBER not defined.

Word TLAM not defined.

Word TOMAHAWK not defined.

Leaving Data Dictionary.
?admin

ADMIN>save 1, t23
One or more words have not been defined.
Data Dictionary must be updated before event can be saved.
Event not saved.

ADMIN>dane

?run=event t23 all unit=]



fname 13, ‘DBT’

fname 135, '‘DICTIONARY. DAL /
run=padmin 1, GLL
dictionary/preadmin 1,06LL
define $

root of configuration tree

define acoustic
acaoustic

list

done

admin

save 1,G6GLL

done

run=event GLL all unit=1



VAPEPS
(VibroAcoustic Payload Environment Prediction System)
Version 3.4.1
- System MASSCOMP/UNIX
(Released June 1988)

Developed by
LOCKHEED MISSILES & SPACE COMPANY

Spansored by
NASA/GODDARD SPACE FLIGHT CENTER
&

US AIR FORCE/SPACE DIVISION

User support and database management by
. JET PROPULSION LABORATORY
Date: Friday, October 28, 1988 Time: 10:37:05 AM.
Execution mode: Batch Core Size: 20000 words
?fname 13, ‘DBT’
?fname 139, ‘DICTIONARY. DAL’
?run=padmin 1,GLL
?dictionary/preadmin 1,GLL
The following words have not been defined.
$ acoustic atlantis chamber desp despun despun_sec dfn000 dpaéd
dsp_cone_int galileo gll gll_desp_sec gll_dsp_cone ground ypl
Jpl_aco_chm magnesium n12300 nitrogen pasadena protoflight
reverberant shuttle stiffeners sts—-34 system_level
Welcome to Data Dictionary version 1.0
Dictionary > define $
$ > root of configuration tree
$ >

$

root of configuration tree
Dictionary > define acoustic
acoustic > acoustic
acaoustic >

acoustic

acoustic
Dictionary > list
Word $%%% not found.
Dictianary > done

Word ATLANTIS not defined.
Word CHAMBER not defined.
Word DESP not defined.
Word DESPUN not defined.
Word DESPUN_SEC not defined.
Word DFNOQO not defined.
Word DPA4 not defined.
Word DSP_CONE_INT not defined.
Word GALILED not defined.
Word GLL not defined.

Word GLL_DESP_SEC not defined.



Word GLL_DSP_CONE not defined.
Word GROUND not defined.
Word JPL not defined.
Word JPL_ACO_CHM not defined.
Word MAGNESIUM not defined.

Word N12300 not defined.
Word NITROGEN not defined.
Word PASADENA not defined.

Word PROTOFLIGHT not defined.
Word REVERBERANT not defined.

Word SHUTTLE not defined.
Word STIFFENERS not defined.
Word STS-34 not defined.

Word SYSTEM_LEVEL not defined.
Leaving Data Dictionary.

?admin

ADMIN>save 1.GLL

One or more words have not been defined.

Data Dictionary must be updated before event can be saved.
Event not saved.

ADMIND>done

?run=event GLL all unit=1



APPENDIX E

VAPEPS GLOBAL DATABASE REQUIREMENTS

This appendix contains (1) a VAPEPS Database Checklist and Request for
Supplemental Information, and (2) a VAPEPS Database Questionnaire.






VAPEPS Database Checklist
and
Request for Supplemental Information

Section I of the following questionnaire is a checklist of information for
data being prepared for the VAPEPS database, but should also be considered
when preparing for the acoustic flight or ground test. Also included ia the
list are items to consider when reviewing and analyzing the resulting data.
These questions pertain both to data stored at your local site and to data to
be submitted for inclusion in the VAPEPS global database stored at the VAPEPS
Management Center (VMC). The second part of this form specifically addresses
data sets that are to be included in the global VAPEPS database and requests
for supplemental information about each event.

vibroacoustic data that is submitted to the VMC must be processed into
Acceleration Spectral Density form (either narrow pand or 1/nth octave band).
The VMC cannot accept time history data or data recorded on analog tape due to
facility processing and manpower limitations. Data submitted to the VMC should
be written on standard 1/2 inch magnetic tape, 1600 bpi, ASCII format in fixed
block sizes and record lengths. Please specify the company name, data set
name, block sizes and record lengths on the tape.

The data should also pbe in VAPEPS ENTER processor format. The VAPEPS User’s
Reference Manual has a complete description of the ENTER processor and the
VAPEPS Workshop User’s Guide has an illustrative example to follow. You should
also review the section in the User’s Manual on the PREP processor to
determine what additional information will be required by the YMC to process
the data set. specifically, look at the descriptive information required by
the BOOK, CHANNEL, CONFIGURATICN, and MODULES subprocessors within PREP.
Statistical Energy Analysis (SEA) models should be included with the data,
although they are not actually required to store the data. VMC personnel have
experience in SEA modeling and can assist in you in this area.

One of the VMC’s main objectives as the VAPEPS database administrator is to
acquire, validate and maintain the global vAPEPS database. To assist in this
function, a VAPEPS Technical Review Committee will review each new data set
for accuracy, consistency of data formats and completeness. The supplemental
information requested by this form will assist the committee in understandinrg
and reviewing the data and will help to ensure that only valid information is
entered into the global database. In this manner, VAPEPS users in the payload
community can be assured that the integrity =f ctre shared database will be
maintained.
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VAPEPS DATABASE QUESTIONNAIRE

GENERAL CONSIDERATIONS - ACOUSTIC GROUND/FLIGHT TEST

10.

11.

13,

14.

15.

Was the acoustic field diffuse? VAPEPS Statistical Energy Analysis (SEA)
models assume that the acoustic elements are reverberant spaces.

Was a turbulent boundary layer present? The VAPEPS software can model
turbulent boundary layers as progressive waves.

Were there sufficient microphones to adequately describe the acoustic

field and/or to control the test? Since VAPEPS uses statistical methods, a
large number of microphones are advantageous and will improve the statistical
quantities.

Were the microphones properly placed?

Was there much spatial variation in the measured acoustic levels?

Were there sufficient numbers of accelercmeters to adequately measure the
response of the test article? Again, since VAPEPS predictions are based

on statistical methods and averaging, the more measurements on a particular
structural element, the better.

Were the accelerometers installed or bonded properly?

Were gains, offsets, attenuations, etc., properly set and checked?

Was noise, distortion, or clipping a problem or consideration?

Were all the transducers properly and recently calibrated?

Was an end to end system calibration or check-out performed prior to the
test?

Is the data stationary?

Was the data recorded for a sufficient period cf time?
If digital analysis was used to produce spectra:

a. Was the sampling rate sufficient t-~ aw~id aliasing?
b. Were proper filtering/windowing tecnnigues used?

C. VAPEPS converts all spectral data =5 ./2 octave bands. Were the tes+
analysis bandwidths appropriate for this?

Were there any anomalies or unusual fZZiurrences that may have influences
the data?

Does test data compare well with VAPEPS 3TA credictions (if a predictic. was
made) ?
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II.

REQUIRED INFORMATION
The objective of the VAPEPS database is to provide vibroacoustic data
which can be extrapolated to new configurations using the VAPEPS Extrap I,
Extrap II, or some other semi-empirical technigue. All of these techniques
require some knowledge of the baseline data structure and acoustic levels.

As a minimum, the following must be included with data submitted
for inclusion in the VAPEPS database:

1. Is there a written report on the flight or test that can be released to
VMC personnel?

Please provide the following information if it is not included in the report:

2. Sketches or photographs of the facility or vehicle configuration showing
transducer locations and coordinate 3systems.

3. Sketches or photographs of the test article or payload showing transducer
locations and coordinate systems.

4. Drawings, sketches, or written description of the test article’s
structural configuration. Is the structure a plate, cylinder, cone, oeam,

truss, sphere, etc.?

Is it a simple uniform plate structure, Or is the construction honeyccmb,
composite, skin stringer, etc.?

What is the material?

5. What is the mass per unit area for each element for which vibroacoustic
data is provided?

§. what is the thickness of each element for which vibroacoustic data 1is
provided? In the case of honeycomb, provide thickness of each layer.

7. What is the equipment mass loading (mass per unit area)?
Where is the equipment located?

8. What are the dimensions (width, breadth, radius, etc.) cf the structural
elements?

9. What are the edge conditions (baffled or unbaffled, free or supported)
10. What are the acoustic spectrum levels?
11. Is the excitation one-sided or two-sided?
12. Descriptions or block diagrams of the measurement system including
rransducers, recorders, analyzers, control systems, etc. (Manufacturers

and model numbers are desirable, but not required) .

13. A list of pertinent instrumentation characteristics such as frequency
responses, filter characteristics, campling rates, etc.
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14.

15,

16.

18.

19.

20,

21.

22.

23.

24,

A brief description of how the test was controlled.
A brief description of the calibration procedures.

If digital analysis was used to produce the Spectra, what were the number
of averages used?

What were the analyzer bandwidths used?

If spectral data were plotted in 1/3 octave bands, were the data analyzed
in:

a. 1/3 octave bandwidths?
b. Other bandwidths and then converted to 1/3 octave bands?
If converted to 1/3 octave bands, what were the original bands?
What was the method of conversion?
Were "noise floor" sSpectra analyzed?
Were "noise floor" Spectra plotted for comparison with data spectra?
Were the data signals examined for distortion and/or clipping?

Were the data considered stationary or Steady state during the analysis
periods?

Were the test data compared with VAPEPS predictions?
If yes:
a. In general, how did the two compare?

b. If a comparison report was written, can your organization release
a copy of it to the VAPEPS Management Center?

If a finite element model of the test or flight article was developed,
can your organization release the results if necessary?

Additional comments or informaticn:
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Please forward this completed questionnaire, supplemental
(reports, drawings, etc.) and tapes to:

NAME ;

VAPEPS Management Center
Jet Propulsion Laboratory
MS 301-456

4800 Oak Grove Drive
Pasadena, CA 91109

information

TITLE:

ORGANIZATION:

ADDRESS:

PHONE:
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